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Supplementary Tables

Table S1. Citrated blood was incubated with NaCl or various concentrations of NU172 aptamer, AD,

or NS_AD for 2 min. Afterwards, the coagulation was activated by pathromtin and CaClz(n = 10) and
measured with PIEZ and KC 1A. Using PIEZ, the clotting time (CT), viscous (') and elastic (1)
components at 300 s, and linear slopes (m(n)") and m(n”)) were measured .

Sample PIEZ KC1A PIEZ
CT/s CT/s n’(Pas) at 300 s 1" (Pas) at 300 s m(n’/Pa) m(n”/Pa)
Nacl 18e13  m0sns 31 ><110;4i 3.8 x 3.0><110;4i 39x 68x 1]0;511.2x 8.4><110;5i 12x
05 UMNUT2  @2:19  @3ed0 37" 110;? 37x 34x 110;; 61x 7.8x 110;: 16x 68x 110;: 22
LOuMNUT2  787:31  79ass0 3O 110;? 26x 32x 110;; 38x 49x 110;: 13x  42x 110;: 2.2
LSuMNUT2 21505107 2mi6s104 25 110;? 36x 1.6x 110;; 26x 1.1x 110;:3.5x 14 % 110;5 2.5 x
20uMNUI72 2491105 24894146 1" 110(; 28> 14~ 110;f 24x 83x 110(: S1x 12~ 110(;: 25>
10 M AD 27411 soasle  29% 110(;4i 20x 35x 110;; 46% 59x 110;; 67% 91x 110(;5 12
LOUMNS AD  $22:16 518219 3.3><l;)(;;_r2.8>< 3.5x1$f41x S.Oxllo;il.()x 9.9x1{)(;¢2.7x
10 UM NS 521516 518415 3.3x1{);4¢2.9x 3.4x1$f40x 8.2x110;¢1.2x 1.1x110(:5¢24x

1- clotting time (CT), viscous component (1)’), elastic component (), the linear slope of the viscous or

elastic component (m), thrombin aptamer (NU172), antidote (AD), nonsense antidote (NS_AD),

nonsense (NS).



Table S2. Citrated blood was incubated with NaCl or various concentrations of NU172 aptamer for

2 min. Then, 1.0 uM AD was added and after 5 min the blood samples were activated with pathromtin
and CaCla. (n = 5). The measurement was performed with PIEZ and KC 1A. Using PIEZ, the clotting
time (CT), viscous (1)) and elastic (1) components at 300 s, and linear slopes (m(n") and m(n”)) were

measured .
Sample PIEZ KC1A PIEZ
CT/s CT/s n’(Pas) at 300 s n”(Pas) at 300 s m(n)’/Pa) m(n)"”/Pa)
33x103+3.0x 3.6x109+14x 72x105+1.1x
NaCl 58.6+2.4 594125 10+ 10+ 105 8.6 x 105+ 3.6 x 105
NU172
33x109+3.1x 20x103+35x 2.1 x105+3.5 x
1.0 uM 162.6 £3.6 162.0+3.3 104 104 10+ 1.9x105+2.1 %10
24x103+19x 13x103+22x 1.2x105£8.5 x
2.0 uM 268166  263.0x115 10+ 10+ 107 1.3 x 105+ 2.6 x 10
NU172+AD
3.0x103+1.7x 33x103x75x 5.6x105+57x ’ !
1O0uM+10uM  638+1.4 66.1 +3.4 104 104 10 7.1x105+1.1 x 105
27x103+24x 22x103x4.6x 93x106+3.4x ’ !
20uM+10uM 218673 2157 %347 104 104 10 1.8 x 105+ 2.0 x 105
NU172+NS_AD
1. 1. 2.6x103+ 1. 2.7 x 103+ 4. 9x106£62
OpMHLOPM oo s 58 2037:158 2010719 2710049 BIx100L6.2% 5 155, 7810+

10+ 10+ 10-¢

I- clotting time (CT), viscous component (1)’), elastic component (1)), the linear slope of the viscous or
elastic component (m), thrombin aptamer (NU172), antidote (AD), nonsense antidote (NS_AD).

Table S3. Heparinized blood was incubated with NaCl, NU172 aptamer, NS_AD, or AD. After 2 min
of incubation, the coagulation was activated with plasma cephalin and factor Xa. (n = 10). The
measurement was performed with PIEZ and KC 1A. Using PIEZ, the clotting time (CT), viscous (")

and elastic (") components at 300 s, and linear slopes (m(n)") and m(n)”)) were measured .

Sample PIEZ KC1A PIEZ
CT/s CT/s n’(Pas)at300s n” (Pas)at300s m(n'/Pa) m(n”/Pa)
-3 -3 -5 -5

NaCl 451421 46.6423 4.6x10 11(;_&:.2 x  46x10 133.2 x  40x10 11(;_563.2 x  3.8x10 13;6 x

1.0 uM NU172 68.6+ 3.4 7174 4.9 4.4 x 10*314_(;7?.4 x  3.6x 10’31350 x  21x 10*511(;71.4 x  21x 10’51335 x
2.0 uM NU172 600 600 1.9 x 10*311(;73.4 x  54x 10’31333 x  34x 10*;1(;73.1 x 1.1x 10’61331 x
LOUMNS_AD  47.0:30 471+13 5.6 x 10*312_;1.0 x  6.0x 10’31(1)38 x  28x 10*512_;33 x  49x 10*51(1)756 x
1.0 uM AD 462+ 1.8 46.8+ 13 4.5 % 10*311(;7?.1 x  58x 10’31336 x  3.0x 10*511(;73.3 x  43x 10’51(i)j4 x

1 clotting time (CT), viscous component (1'), elastic component (1)”), the linear slope of the viscous or elastic
component (m), thrombin aptamer (NU172), antidote (AD), nonsense antidote (NS_AD)



Table S4. Heparinized blood was incubated for 2 min with 1.0 ukM NU172, then 1.0 uM AD was added
to the NU172 aptamer containing blood and incubated for 5 min. The clotting time (CT) was

determined before and after the circulation for 30 min at 37 °C in an in vitro rotation model using
PIEZ or KC 1A. Blood without any additives was indicated as a baseline. Blood with NaCl, 1.0 uM
NS_AD, or AD were used as negative controls. Blood with 1.0 uM NU172 served as positive control.

Blood from five different volunteers was used (n =5 + SD). Using PIEZ, the clotting time (CT), viscous

(") and elastic () components at 300 s, and linear slopes (m(n’) and m(n”)) were measured .

Sample PIEZ KC1A PIEZ
CT/s CT/s n’(Pas)at300s n” (Pas)at300s m(n’/Pa) m(n”/Pa)
Baseline 59:1s  asming S 10*3133.8 x  12x 10721 Ejo x 57x 1075133,0 X 3.4x 107414_;) 33
0 min
7x10°%2. 4x10°:25x 48x105:54x 18x<104£82
NaCl 455012 4s7e20 07710 1574 6x  94x10 1;73 5% 4810 1:)73 * 18<10 1:)?5 *
LOUMNS AD 476509 472:18 2" 10*313731 x  10x 10721331 x  89x 10751338 x 2.7x 10*411;)585.1 x
10 M AD wrels  armean 70X 10*31:_;_:3.6 x  10x 10721 335 x  75x 10751332 X 23x 10*414_;) L6
10 WM NUI72 - 600 o 42 10-31:_;_2.6 x 22 10—3133.0 x  11x 10—513_32 x 8.1 10-611;)_16.9 x
1.0;:)1\;[1 l\l\/l{lfgz * oias sroat1s 57 10-31:_r)j.6 x  73x 10—31 3_3.7 x  39x 10—513_5.0 x 12x 10-414_;) 725
After 30 min
45x10°¢ 1. 7x10°£3. 1x105:15% 87x105£52
NaCl 45309  44.0+42 510 1573 6x  67x10 15,?; 3% 31x10 16,5 >x 87x10 15,3 :
LOUMNS AD  #77:14  a6az1z o1 10*313i,5 x  83x 10*313;2 x  52x 1075137::.4 x 1dx 10*41331,1 x
10 M AD w7sle 45349 T8 10731372.4 x  99x 10*31 (i)j4 x  88x 10751330 x 25x 10713 16>
10 M NUI72 - 600 e A 10*3135.5 x  23x 10721 339 x  15x 10*51356 X 9.6x 1076135.4 x
1.01%1\/:11\1\/1[121]32 Y osen0 6leszo 53 10*31?);4 x  61x 107313730 x  31x 10751371.4 x 6.1x 10*51375;.2 x

1 clotting time (CT), viscous component (1'), elastic component (1)”), the linear slope of the visocus or elastic
component (m), thrombin aptamer (NU172), antidote (AD), nonsense antidote (NS_AD)



Supplementary Figures

0.005+
0.004 4 -
v
© %
8- 0.003- ]
=:
o 0.0021 1.0 uM AD
= * n/Pas
0.001- ;
© n"/Pas
0.000 T T T T T T T 1
0 50 100 150 200 250 300 350 400
time/s
0.005+
0.0044 [T
"]
© |IH
8- 0.003
=:
oy 0-0021 J[ 1.0 (M NS
= ]
0.0014 } * u/Pas
p o 1"/Pas
0.000 T T T T T T T 1
0 50 100 150 200 250 300 350 400
time/s
0.005+
0.0044
o | R
©
2- 0.003-
=: 1.0 pM NS_AD
o3 0.002 . n'/Pas
= o n'/Pas
0.001
0.000 T T T T T T T 1
0 50 100 150 200 250 300 350 400

Figure S1. Detection of clotting time (CT) in citrated blood using PIEZ after the addition of 1.0 pM
AD, NS, or NS_AD. (a) Detection of mean viscous (1)) and elastic (") components of blood at 100 Hz
and 37 °C (n=10£SD). (b) Enlarged parts of diagrams for the calculation of CT. The horizontal dotted
blue line at 0.002 Pas visualizes the 1" and the dashed red line at 0.0008 Pa‘s visualizes the n” of

time/s

(@)

unactivated citrated blood.
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Figure S2. Detection of clotting time (CT) in citrated blood using PIEZ. After 2 min of incubation with
1.0 or 2.0 uM NU172, 1.0 uM AD or 1.0 pM NS_AD was added. Furthermore, CT was detected in
blood containing NaCl, 1.0, or 2.0 pM NU172. (a) Detection of mean viscous (") and elastic (")
components of blood at 100 Hz and 37 °C (n = 5 + SD). (b) Enlarged parts of diagrams for the
calculation of CT. The horizontal dotted blue line at 0.002 Pa-s visualizes the " and the dashed red
line at 0.0008 Pa-s visualizes the n” of unactivated citrated blood.



